Reaction of thrombins with human antithrombin III. I. Enzyme activity losses unrelated to the inhibitory reaction and their prevention.
Adsorption loss of thrombin may produce considerable systematic error when quantitative evaluation of its reaction with antithrombin III is based on measurements of changes in enzyme activity with time. At 25 degrees C, pH 7.8 (0.1 M NaCl, 0.01 M TRIS, 0.01 M HEPES) glass, siliconized glass, polypropylene and polystyrene surfaces adsorb thrombin in a similar manner. Its adsorption is a saturation reaction reaching an equilibrium after about three hours. At initial concentrations of enzyme convenient for assay with chromogenic substrate (10 nM or less) a large fraction of activity is lost. Binding of alpha thrombin to polypropylene is very tight. The association constants (Ka) were found to be 12.6 X 10(9) M-1 and 4.0 X 10(9) M-1 for human and bovine alpha thrombin respectively. The adsorbed enzyme has hardly any ability to hydrolyze chromogenic substrate. A small part of its activity can be recovered by displacement with PEG 6000, more when the substrate is present. The addition of non-ionic detergents and continuous stirring allows recovery of up to 30% of the enzyme activity and accelerates this process. Complete and long term (more than 20 hours at 25 degrees C) prevention of adsorption loss of human alpha and bovine alpha and beta thrombin at pH between 7.0-8.3 is achieved by the addition of 0.1% PEG 6000 to the buffer and use of tubes precoated with PEG 20,000. Alternative use of non-ionic detergents (BRIJ-35, TRITON X-100) to modify the solvent also appears effective but their possible interference with reactions studied should be borne in mind.